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MEMORANDUM FOR FILE 

I 

I/ 

A t r i p  was made t o  MSC on December 11 and 1 2  i n / o r d e r  
o f  t o  rev iew t h e  r e v i s e d  t e s t  p rocedure  and m o n i t o r  t h e  'conduct 

t h e  D i g i t a l - t o - T e l e v i s i o n  Conver t e r  T e s t  #4F4-260. 

t h e  t e s t ,  and makes f u r t h e r  comments on t h e  t e s t  p r o c e d u r e .  
p u t  t h i s  t e s t  i n t o  zofi text  w i th  t h e  Phase IV e f f o r t ,  t h i s  r e p o r t  
w i l l  a l s o  p r e s e n t  a summary o f  o u r  a c t i v i t i e s  i n  t h e  Phase I V  

i 
T h i s  memorandum r e p o r t s  t h e  a u t h o r s '  o b s e r v a t i o n s  d u r i n g  

li To 
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' MCC Acceptance 
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t Clear Lake ( M C C ) ,  
p e r a t i o n s  ( P H O ) ,  i s  
rogram. 

I .  
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111. 
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t h  
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recornmendat 
I V  t e s t s .  
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e implement 
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f i v e  phas  

t h e  conduct of the 

Miss ion  Coqtro'l C e  
t r a c t o r ,  P h i l c o  Hou 
e i n s t a l l a t i o n  and  

n t e r  
.s t on 
t e s t  

These  phases are:  

I n s t a l l a t i o n  - i n s t a l l i n g  and c o n n e c t i n g  c a b l i n g  t o  
t h e  equipment .  

I n s t a l l a t i o n  Checkout - power-on and p h y s i c a l  i n t e g r i t y  
v e r i f i c a t i o n .  

I 

Sys tem Checkout - v e r i f i c a t i o n  o f  mechan ica l ,  e l e c t r i c a l ,  
and o p t i c a l  a l ignwen t  o f  t h e  u n i t s  a l o n g  w i t h  i n t e g r a t e d  
subsys tem and system t e s t i n g  a c r o s s  equipment i n t e r f a c e s .  

A*"" Mf--P U J U V b . .  S T 7 Q f 0 T S  I n t e g r a t i o n  and V2lidatio.n.  - d e m c n s t r a t i o q  
t h a t  t h e  o v e r a l l  e l e c t r o m e c h a n i c a l  c a p a b i l i t y  o f  t h e  MCC 
equipments ,  when in t eg ra t ed  i n t o  da t a  f low s t r i n g s ,  meet 
s p e c i f i e d  MCC performance r e q u i r e m e n t s .  

MCC O p e r a t i o n a l  Checkout - a n  e x e r c i s e  o f  t h e  e n t i r e  sys t em,  
hardware, computer programs,  o p e r a t i n g  p e r s o n n e l  and  
p r o c e d u r e s  on a n  i n t e g r a t e d  basis  w i t h  Network and  Launch 
Systems t o  v e r i f y  t h e  MCC c a p a b i l i t v  t o  nerfnm l f q  

(NASA-CR-628531 TRIP BEPORT TO MSC. N79-72757 ,# 
12/1I-l2/64 TO REVIEW REVISED TEST PROCEDURE 
A N D  H O N I T O B  D I G I T A L - T O T V  CCNVERTER PHASE IV I 

STRIRG TEST - CASE 219 (Rellccrnm, Inc.) Unclas 1 
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, 



. 



BELLCOMM. INC. -2- 

. At NASA's request, the contractor submitted a 
lt~SCC (MCC) Readiness Demonstration Test Plan" TR-154 dated 
June 30, 1964, defining the concepts and plans for demonstating 
the ability to control Gemini missions from the MCC. Bellcomm, Inc. 
as part of their task to assist NASA in a review of the contractor's 
demonstation plans and tests leading toward MCC acceptance, 
commented upon TR-154 in mid July. The plan was considered ' 

inadequate in many areas and was returned to the contractor for 
revision. Since the demonstration plan has not been reissued, 
we have focused our attention on the available documentation 
and conduct of a selected number of Phase IV string tasts. 
Satisfactory completion of these tests is a prerequisite to the 
forthcoming Phase V operational test series which we have been 
asked to critique. 

Phase IV Tests 

The &lUZ'poSe Qf the Phase Iv teats i s  to d€?mQnStZ'ate tho 
euccemful .  integration O F  t h e  MCO eyeteme, AEI a e o n t r o l  Fer them 
tests it is assumed that the MCC Test Program Directives issued by 
PEG are stili governing arid therefore t h e  fol lowii ig  abs t rac ts  
from the test program directives2 specific to Phase IV are 
appropriate: 

1. "Phase IV tests'(wil1) demonstrate that the overall 
electro-mechanical capability of the IMCC (MCC) 
equipments, on an integrated basis, meet all specified 
IMCC (MCC) performance requirements." L 

2. "This phase (the initial phase of Phase IV testing with 
the Real Time Computer Complex at one end of a string) 
will provide detailed verification of the capability 
of the integrated IMCC (MCC) hardware (external to the 
RTCC) to accept, handle and process all classes of input 
data, wilhin specified tolerance limits . I t  

1. NASA LTR of 5/8/64 t o  IBM/Philco re: IMCC (MCC) Acceptance 

2. PHO IMCC (MCC) Test Program Directive number 100, dated 
February 14, 1964. 
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3 .  " A t  t h e  comple t ion  o f  Phase"1V t e s t i n g ;  t h e  f o l l o w i n g  
w i l l  have been accomplished:  

a )  All I M C C  (MCC)  hardware and".hardware i n t e r f a c e s  
w i l l  have been proven o p e r a t i o n a l  and w i l l  have  
s a t i s f i e d  e s t a b l i s h e d  equipment;  J n t e r f a c e  and sys tem 
s p e c i f i c a t i o n s .  

b )  
s t ra ted  t h a t  t h e  i n t e g r a t e d  I M C C  ( M C C )  hardware  i s  
c a p a b l e  of ' s a t i s f a c t o r i l y  h a n d l i n g  data ( b o t h  i n  
q u a n t i t y  and q u a l i t y ) .  a t  i t s  maximum s p e c i f i e d  p e r f o r -  
mance. 

A s  p r e v i o s u l y  s t a t e d ,  Bellcomm's pr imary  i n t e r e s t  i n  

Where a p p l i c a b l e ,  Phase I V  tes ts  w i l l  have  demon- 

e .  

t he  Phase I V  t e s t s  i s  t o . a s s u r e  ou r s ' e lves  and N A S A  t h a t  a n  
a p p r o p r i a t e l y  t e s t e d  i n t e g r a t e d  systerh i s  use'd 'as tkie basis f o r  
t h e  Phase V o p e r a t i o n a l  t e s t  s e r i e s .  S i p c e  t h e  Phase V t e s t s  
w i l l  b e  m i s s i o n  o r i e n t e d  and f u n c t i o n a l  i n  n a t u r e ,  any e.quipment 
l i m i t a t i o n s  s h o u l d  b e  de te rmined  d u r i n g  t h e  Phase  I V  ser ies .  . 

To de te rmine  t h e  degree  t o  which equipment l i m i t a t i o n s  
are d i s c l o s e d ,  Bellcomm agreed  t o  c r i t i q u e  and m o n i t o r  t h o s e  
Phase  I V  t e s t s  t h o u g h t  t o  be  most s e a r c h i n g  i n  e s t q b l i s h i n g  I 

p r o p e r  s u p p o r t  r e q u i s i t e  f o r  Phase V t e s t i n g .  . 

Ey t h e  end of November, twen ty - s ix  Phase  I V  t e s t s  had 
been made a v a i l a b l e  t o  Bellcomm. A l l  o f  t h e s e  were su rveyed  and 
1 0  were c o n s i d e r e d  s a t i s f a c t o r y  and r e q u i r e d  no f u r t h e r  comment. 
O f  t h e  remain ing '* l6 ,  11 have been examined i n  dep th  and comments 
were g i v e n  i n  working s e s s i o n s  t o  t h e  d e s i g n a t e d  N A S A  - F l i g h t  
Suppor t  D i v i s i o n  (FSD) p e r s o n n e l .  The r ema in ing  f i v e  ( p l u s  
approx ima te ly  12'more t e s t  p rocedures  which have been r e c e i v e d  
d u r i n g  t h e  l a s t  month) are s t i l l  b e i n g  reviewed.  These i n i t i a l  
Phase I V  t e s t s  dea l t  p r i m a r i l y  w i t h  t h e  D i s p l a y  and C o n t r o l  sys t em 
o f  t h e  MCC. The method of review has b e e n , p r i m a r i l y  a comparison . 
of t h e  t e s t  p r o c e d u r e s  w i t h  t h e  r e q u i r e m e n t s  as l i s t e d  i n  TR-120, 
t h e  a p p l i c a b l e  equipment s p e c i f i c a t i o n s ,  and t h e  p r e r e q u i s i t e  and 
a s s o c i a t e d  t e s t s .  S i n c e  c u r r e n t  s p e c i f i c a t i o n s  were u n a v a i l a b l e  
i n  some i n s t a n c e s ,  a g i v e n  t e s t  p r o c e d u r e  was u s u a l l y  d i s c u s s e d  
by  t e l e p h o n e  w i t h ' t h e  cogn izan t  N A S A  e n g i n e e r  t o  make s u r e  t h a t  
t h e  l a t e s t  documenta t ion  was used i n  t h e  r ev iew.  T h i s  a l s o  gave  
t h e  N A S A  p e r s o n n e l  t h e  most t i m e l y  i n p u t  on t h e  p r o c e a u r e s  which .. 
t h e y  c o u l d  t h e n  combine w i t h  t h e i r  own comments f o r  d i s c u s s i o n  
w i t h  t h e  c o n t r a c t o r .  Cer ta in  Phase I V  t e s t s  were c o n s i d e r e d  t o  
have s u f f i c i e n t  impact  on s u c c e s s f u l  Phase V t e s t i n g  as t o  mer i t  
d i r e c t  m o n i t o r i n g  of t h e  t e s t s  by Bellcomm p e r s o n n e l .  Two tes ts  
i n  t h i s  c a t e g o r y  are t h e  D i g i t a l - t o - T e l e v i s i o n  C o n v e r t e r  Equipment 
s t r i n g  t e s t  (4F4-260) and RTCC-to-X-Y P l o t b o a r d s  (4F4-265) 

Comments on these  two t e s t  p r o c e d u r e s  w e r e - h a n d  c a r r i e d  
t o  MSC; t h e  p l o t b o a r d  comments on September  24, and t h e  D/TV 
c o n v e r t e r  on October  2 3 ,  1964. Subsequent  r ev iews  of t h e  material 
were h e l d  w i t h  FSD p e r s o n n e l .  It i s  desired t h a t  these  comments 
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i n d i c a t e  t o  N A S A  t h e  minimum r e q u i s i t e s  o f  a t e s t  p rocedure  
n e c e s s a r y  t o  demons t r a t e  compliance w i t h  a p a r t i c u l a r  r e q u i r e m e n t  
or s p e c i f i c a t i o n .  

R e c e n t l y ,  a r e v i s e d  p l o t b o a r d  t e s t  p r o c e d u r e  has been  
i s s u e d  which ( w i t h  t h e  e x c e p t i o n  o f  t h e  omiss ion  o f  a s t a b i l i t y  
d e t e r m i n a t i o n  t e s t )  i s  judged t o  b e  a t e c h n i c a l l y  sound method 
of e s t a b l i s h i n g  hardware c a p a b i l i t y  t o  meet t h e  f u n c t i o n a l  
r e q u i r e m e n t s  and s p e c i f i c a t i o n s .  I t  i s  r e c o g n i z e d  t h a t  t h i s  
t y p e  o f  t e s t  p rocedure  i s  time consuming b u t  a r i g o r o u s  p r o s e c u t i o n  
o f  d e t a i l e d  t e s t  p r o c e d u r e s  i s  b e l i e v e d  t o  be t h e  on ly  way t h a t  
N A S A  and t h e  c o n t r a c t o r  can b e  a s s u r e d  t h a t  t h e  equipment i s  
p r o p e r l y  i n s t a l l e d  and capable  of  f u l f i l l i n g  m i s s i o n  r e q u i r e m e n t s .  

Comments on Digi ta l - to-TV Conver te r  Tes t  P rocedure  

The r e c e n t  r e v i s i o n  t o  t h e  t e s t  p rocedure  (4Fli-260) 
was examined on December 11, 1964,  and found t o  be c o n s i d e r a b l y  
b e t t e r  t h a n  t h e  f i r s t  v e r s i o n .  There a r e ,  however, s e v e r a l  
s i g n i f i c a n t  a s p e c t s  which we b e l i e v e  d e s e r v e  a t t e n t i o n .  Comments 
i n  this regard are p r e s m t e d  ir: t h e  f c l l w i n g  paragraphs while 
a more de t a i l ed  c r i t i q u e  of t h e  p r o c e d u r e  i s  found i n  Appendix 1 t 0  
t h i s  r e p o r t .  

S p e c i f i c  comments t o  Rev i s ion  A 4F4-260 Tes t  P r o c e d u r e  
f o l l o w :  

1. Where measurements are c a l l e d  f o r ,  l i m i t s  o f  a c c e p t -  
a b i l i t y  are n o t  s t a t e d .  (These were t o  be f u r n i s h e d  
b y  PHO t e s t  p e r s o n n e l  a t  s t a r t  of  t e s t ,  bu t  were n o t  
a v a i l a b l e  o r  r e f e r e n c e d  d u r i n g  t h e  t e s t .  ) 

2. The method of  measuring r e s o l u t i o n  of t h e  TV s y s t e m  is 
c o n s i d e r e d  t o o  q u a l i t a t i v e  ( u s e  of  E I A  t e s t  p a t t e r n  
i n s t e a d  of  o s c i l l o s c o p e  measurement as c a l l e d  o u t  i n  
t h e  D i g i t a l - t o - T e l e v i s i o n  C o n v e r t e r  s p e c i f i c a t i o n  
lS2502-00090B). The t e s t  p a t t e r n  s h o u l d  b e  used  t o  
d e t e r m i n e  t h a t  r e s o l u t i o n  has n o t  s i g n i f i c a n t l y  
changed,  b u t  m l y  a f t e r  t h e  E ig i t a l - to -TV C o n v e r t e r  
and p r e c i s i o n  moni tor  r e s o l u t i o n  has been e s t a b l i s h e d  
by more q u a n t i t a t i v e  measures .  

' 3 .  The c r o s s  t a l k  check i n  t h i s  t e s t  i s  q u a l i t a t i v e  o n l y  
and s h o u l d  n o t  be a c c e p t e d  as a measure of  c r o s s  t a l k  
f o r  t he  TV subsystem. ( I t  i s  unde r s tood  t h a t  cross t a l k  
w i l l  be t e s t ed  i n  a subsequen t  Video S w i t c h i n g  M a t r i x  
or T e l e v i s i o n  Subsystem s t r i n g  te ,s t .  ) 
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4 .  The d r i f t  t e s t  i s  no t  a p p r o p r i a t e  t o  t h e  i n t e n d e d  mode 
o f  o p e r a t i o n  wherein t h e  equipment i s  e n e r g i z e d  
c o n t i n u o u s l y .  I t  does n o t  v e r i f y  t h e  s t a b i l i t y  r e q u i r e -  
ments o f  t h e  a p p l i c a b l e  S p e c i f i c a t i o n .  ( A  d r i f t  t e s t  
i s  s c h e d u l e d  t o  be performed on s e v e r a l  equipments  a t  
a l a t e r  d a t e . )  

5 .  I t  i s  b e l i e v e d  t h a t  t h i s  Dig i ta l - to-TV C o n v e r t e r  t e s t  
would have been more d e f i n i t i v e  i f  f o r m a l  t e s t s  on t h e  
r e l a t e d  T e l e v i s i o n ,  Video S w i t c h i n g  Mat r ix  and Refe rence  
S l i d e  F i l e  subsystems had been performed and documented 
as p r e r e q u i s i t e s ,  

Gene ra l  comments, a p p l i c a b l e  t o  a l l  Phase I V  t e s t s ,  and 
which have been d i s c u s s e d  w i t h  N A S A  p e r s o n n e l  d u r i n g  t h e  r ev iews  
o f  Phase  I V  t e s t  p r o c e d u r e s ,  are as f o l l o w s :  

1. I t  i s  n o t  c l e a r l y  s ta ted  i n  t h e  p r o c e d u r e s  t h a t  equipment  
must have passed i t s  c o n t r o l l i n g  a c c e p t a n c e  s p e c i f i c a t i o n  
b e f o r e  becoming a p a r t  o f  Phase I V  t e s t .  A s t a t e m e n t  

s e c t i o n  of t h e  s p e c i f i c a t i o n  or t h e  m o d i f i c a t i o n  of  t h e  
s p e c i f i c a t i o n , w h i c h  was p e r m i t t e d  shou ld  be documented 
i n  t h e  t e s t  p r o c e d u r e s ,  

2 .  Q u a n t i t a t i v e  measurements,  where a p p r o p r i a t e ,  s h o u l d  b e  
c a l l e d  o u t  w i t h  l i m i t s  as r e q u i r e d  by t h e  equipment 
s p e c i f i c a t i o n s  s ta ted  on t h e  t e s t  p r o c e d u r e  data shee t s ,  

t o  t h e  e f f e c t  t h a t  t h e  equipment h 3 S  m e t  t h e  a p p r o p r i a t e  

3 .  Test  p r e r e q u i s i t e s ,  such  as a l i g n m e n t ,  a d j u s t m e n t  o r  
c a l i b r a t i o n s  shou ld  be  s p e c i f i e d . a n d  r e q u i r e d  t o  be  
v e r i f i e d  as hav ing  been per formed p r i o r  t o  s t a r t i n g  
t h e  t e s t .  

T e s t  Conduct and O b s e r v a t i o n s  

The t e s t  commenced S a t u r d a y  a t  0800  and was s c h e d u l e d  
f o r  a minimum p e r i o d  of  f i v e  h o u r s .  It cou ld  n o t  be completed 
dile 60 i n a c c u r a c i e s  i n  s o m  s e c t i o n s  o f  t h e  c o m p u t e r  t e s t  progyaiii. 
I n  a d d i t i o n ,  d e g r a d a t i o n  i n  t h e  o p e r a t i o n  o f  t h e  TV subsys tem was 
becoming a p p a r e n t ,  ( i . e . )  60  c y c l e  modu la t ion  on some c h a n n e l s ,  
d e c r e a s e  i n  r e s o l u t i o n ,  and d i s t o r t i o n .  After  c o n s u l t a t i o n  

t e s t ,  and r e s c h e d u l e  a t  least  t h e  uncompleted p a r t s  o f  t h e  t e s t  
a t  a l a t e r  date .  

between t h e  N A S A  and PHO p e r s o n n e l ,  i t  was d e c i d e d  t o  h a l t  t he  1. I 

During t h e  conduct  o f  t h e  t e s t ,  t h e  f o l l o w i n g  observa-  
t i o n s  were made: 
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1. 

2.  

3. 

4 .  

Summary 

1. 

Some p r e c i s i o n  mon i to r  p r e s e n t a t i o n s  were obse rved  t o  
b e  l e s s  t h a n  " r e a d a b l e "  a l t h o u g h  r e a d a b i l i t y  was n o t  
q u a n t i t a t i v e l y  d e f i n e d  i n  t h e  T e s t  P rocedure .  The 
c h a r a c t r o n  g e n e r a t e d  s l i d e  background r e f e r e n c e  
number was obscure  b u t  t h e  s l i d e  d e r i v e d  r e f e r e n c e  
number was c l e a r l y  readable. 

Cons ide rab le  " s t r e a k i n g "  on a l l  p r e c i s i o n  m o n i t o r s  
was observed  bu t  i n  most i n s t a n c e s  d i d  n o t  i n t e r f e r e  
w i t h  r e a d a b i l i t y  of t h e  d i s p l a y .  The t e s t  p rocedure ,  
however, s p e c i f i e d  no s t r e a k i n g  s h o u l d  b e  p r e s e n t .  
C o n s i d e r a t i o n  should  be  g i v e n  t o  a more q u a n t i t a t i v e  
d e f i n i t i o n  o f  t h i s  r e q u i r e m e n t .  

No a t t e m p t  was observed  t o  d e t e r m i n e  t h a t  t h e  d i s p l a y s  
g e n e r a t e d  by t e s t  messages 1,2,4, and 5 m e t  t h e  accu racy  
l i m i t s  s p e c i f i e d .  These a c c u r a c i e s  r e l a t e  t o  t h e  
r e l a t i v e  p o s i t i o n i n g  o f  t h e  s l i d e  background and t h e  
computer g e n e r a t e d  dynamic data. Message 2 ( # O O g C )  
r e q u i r e s  a d i s p l a y  accu racy  o f  f .6% o f  o v e r a l l  d i s p l a y  
h e i g h t .  While i n s t r u m e n t a t i o n  f o r  sucn  a measure- 
ment was n o t  p rov ided ,  i t  c o u l d  be c l e a r l y  obse rved  
t h a t  t h e  d i s p l a y  accu racy  was c o n s i d e r a b l y  l e s s  
t h a n  t h a t  s p e c i f i e d  as r e l a t ed  t o  t h e  meter s c a l e s .  

While t h e  s p e c i a l  t e s t  s e c t i o n  ( 6 . 7 )  o f  t h e  p rocedure  
was n o t  f o r m a l l y  conducted,  a b r i e f  d i s p l a y  o f  t h e  E I A  
800 l i n e  r e s o l u t i o n  c h a r t  i n d i c a t e d  no more t h a n  a 
500 l i n e  v e r t i c a l  r e s o l u t i o n  c a p a b i l i t y  a t  t h e  p re -  
c i s i o n  m o n i t o r  ( s p e c i f i c a t i o n  r e q u i r e s  650 l i n e s ) .  
The h o r i z o n t a l  r e s o l u t i o n  appea red  t o  be abou t  600 
l i n e s  ( s p e c i f i c a t i o n  r e q u i r e s  7 5 0 ) .  A small sampl ing  o f  
o b s e r v e r  o p i n i o n s  as t o  the.  e f f e c t i v e  r e s o l u t i o n  
obse rved ,  i n d i c a t e d  a g a i n  t h e  need  f o r  a more p r e c i s e  
method f o r  de t e rmin ing  d i s p l a y  r e s o l u t i o n .  

i 
A s  t h e  p r e r e q u i s i t e  f o r  t h e  Phase V o p e r a t i o n a l  t esq  
se r i e s ,  which w i l l  form an  i m p o r t a n t  e lement  o f  t h e ,  
MCC Acceptance,  t h e  Phase I V  s t r i n g  t e s t s  s h o u l d  / 
q u a n t i t a t i v e l y  v e r i f y  t h a t  t h e  equipment  meets i t s  / 
d e s i g n  s p e c i f i c a t i o n s .  

Ii 
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2 .  F u n c t i o n a l  c a p a b i l i t y  a l o n e  shou ld  n o t  b e  a c c e p t e d  by 
N A S A  as a s u i t a b l e  c r i t e r i o n  o f  sys tem per formance .  
Documentation o f  q u a n t i t a t i v e  t e s t  measurements ,  t h e  
more s i g n i f i c a n t  of  which shou ld  b e  repea ted  d u r i n g  

, t h e  Phase  I V  t e s t s ,  s h o u l d  be  a v a i l a b l e  i n  summary 
form t o  t e s t  p e r s o n n e l  p r i o r  t o  t h e  s t a r t  o f  t h e  
t e s t .  

Phase  I V  t e s t i n g  may b e  t h e  o n l y  area i n  which some, 
of t h e  " l i m i t i n g  c a p a b i l i t y "  ( o f  t h e  MCC hardware) 
can b e  e s t a b l i s h e d ,  t h e r e f o r e  equipment s h o u l d  b e  
t e s t e d  t o  d e s i g n  l i m i t s  wherever  p o s s i b l e .  

4 .  The r e v i s e d  Y p l o t b o a r d  t e s t  p r o c e d u r e  i s  c o n s i d e r e d  
a good model f o r  a s a t i s f a c t o r y  Phase  I V  t e s t  proce-  
d u r e .  N A S A  i s  urged  t o  r e q u i r e  t h e  c o n t r a c t o r ( $ )  t o  
i n c o r p o r a t e  t h e  t e s t  p h i l o s o p h i e s  o f  t h i s  proce/dure 

p r o c e d u r e s .  I 

3 .  

( w i t h  r e s p e c t  t o  q u a n t i t a t i v e  measurements ,  r e  
t o  r e l a t e a  s p e c i f i c a t i o n s ,  e t c . )  i n t o  a l l  

/I 5.  The c u r r e n t  i s s u e  o f  t h e  t e s t  s p e c i f i c a t i o n  and proce-  
d u r e s  shou ld  r e f l e c t  any and a l l  r e l a x a t i o n s  i n  t h e  
a p p l i c a b l e  equipment s p e c i f i c a t i o n s .  

6 .  Tests o f  s e v e r a l  equipment s t r i n g s  which s h o u l d  be 
per formed s i m u l t a n e o u s l y  ( e . g .  t e s t s  f o r  mutua l  i n t e r -  
f e r e n c e ,  c r o s s  t a l k ,  s t a b i l i t y )  s h o u l d  b e  r e f e r e n c e d  
i n  each  Phase I V  t e s t  where a p p r o p r i a t e .  The Phase I V  
t e s t  s h o u l d  no t  be c o n s i d e r e d  comple te  w i t h o u t  t h e  

. r e s u l t s  of t hese  t e s t s .  

7 .  The g e n e r a l  and d e t a i l e d  comments on t h e  Dig i ta l - to-TV 
. C o n v e r t e r  t e s t  p rocedure  l i s t e d  i n  t h i s  r e p o r t  s h o u l d  

be  accoun ted  for i n  t h e  r e v i s e d  t e s t  p r o c e d u r e  b e f o r e  
fo rma l  comple t ion  o f  t h e  t e s t  (4F4-260).  

202  1-LAF 
BTL 

copy t o  
See nex t  page 

R .  0. Wise 
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Appendix I 

December 31, 1964 

Detailed Comments on Test Procedure 4F4-260 (revised) 

As a prerequisite to Phase IV testing all the equipment 
included in the "string" should have passed the corresponding 
equipment specifications or a modified version of such speci- 
fications after due consideration of the effects of such 
modifications upon the system requirements. 

In addition, during Phase IV testing certain critical 
parameters of the equipment should be retested to insure con- 
tinuing performance within the required system requirements. 

In the case of the Digital to Television Converter these 
equipment specifications include 1S2502-00090B Digital-to- 
Television Converter Specification; i~2100-00061~, INCC Tele- 
vision Subsystem Specification; and 1S2500-00073C, Computer 
DispiayjControi Interi 'ace Subsystem Specification. / 

I 

Among the parameters recommended for retesting are the 
following, listed by specification and paragraph number: / 

1S2502-00090B Digital to Television Converter 

3.2.3.5.3 After Image. "NO pulse corresponding to a symbol 
erased by an update command word shall exhibit more than 
millivolt after 160 milliseconds of receipt of the word 
buffer. 

3.2.3.5.5 Overall Resolution. "A television video'pulse 
corresponding to a Charactron ''one" symbol of the smallest size 
displayed at any position, X,Y, shall have fallen below 10 percent,i 
of its maximum height when the pulse corresponding to a ''one" sym- 
bol at X t AX, Y has risen to 10 percent of its maximum height. 
AX shall be 0 .30  percent of display width. 

1~2100-00061~ IMCC Television Subsystem 
I 1  3.3.2.1.3.6 Resolution.- Horizontal - greater than 800 lines, 

at center and 600 lines in corners (measured with EIA resolution 
chart and 1000 line test wedge). 
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V e r t i c a l  - g r e a t e r  t han ,  650 l i n e s  i n  c e n t e r .  

The h o r i z o n t a l  s q u a r e  wave r e sponse  o f  t h e  camera measured a t  t h e  
camera o u t p u t  s h a l l  meet t h e  r e q u i r e m e n t s  of  f i g u r e  I n w i t h o u t  I 1  

a p e r t u r e  c o r r e c t i o n  and w i t h  t h e  v i d e o  bandwidth s p e c i f i e d .  

lS2500-00073C 

C o m p ~ t R r . . D i s p ~ , B y / C o n t r o l  I n t e r f a c e  Subsystem S p e c i f i c a t i o n  

3 . 4 . 3 . 1 . 4  O p t i c a l  Image R e g i s t r a t i o n .  "When t h e  s t a t i c  
data  on a s l i d e  i n  t h e  s l i d e  p r o j e c t o r  a s s o c i a t e d  w i t h  each  
c o n v e r t e r  i s  r e g i s t e r e d  t o  w i t h i n  0 . 1  p e r c e n t  o f  i t s  p r o j e c t o r  
a p e r t u r e  h e i g h t ,  t h e  o p t i c a l l y  mixed composi te  p i c t u r e  f r o m  t h e  
c o n v e r t e r  s h a l l  show t h e  data from t h e  c h a r a c t r o n  and data f r o m  
t h e  s l i d e  r e g i s t e r e d  t o  w i t h i n  1.1 p e r c e n t  o f  d i s p l a y  d imens ions . "  

3 .4 .3 .8 .2  Composite Image R e g i s t r a t i o n  A f t e r  Adjustment .  
"The c e n t e r  of one of t h e  88 symbols of  any s i z e  when p o s i t i o n e d  
a t  t h e  c e n t e r  of  t h e  d i s p l a y  as s p e c i f i e d  by t h e  a p p r o p r i a t e  
computer word, s h a l l  a p p e a r  on t h e  TV mon i to r  w i t h i n  a r e c t a n g l e  
whose edge l e n g t h s  a r e  one-half  t h a t  of  t h e  r e f e r e n c e  r e c t a n g l e  
edge l e n g t h s .  The c e n t e r  of t h i s  r e c t a n g l e  s h a l l  c o i n c i d e  w i t h  
t h e  c e n t e r  of  t h e  co r re spond ing  r e c t a n g l e  on t h e  f i d u c i a l  g r i d " .  
The e lemept  d f  s t a b i l i t y  imp l i ed  b y  " a f t e r "  i n  t h e  above r e q u i r e -  
ment s h o u l d  Ue s p e c i f i e d .  

3 .4 .3 .15  M a i n t a i n a b i l i t y  f o r  t h e  D i g i t a l - t o - T V  C o n v e r t e r s .  

3 .4 .3 .15 .1  Time Between Adjustment .  -"Each c o n v e r t e r  
c h a n n e l  s h a l l  meet t h e  r equ i r emen t s  o f  pa rag raph  3 .4 .3 .8 .5  t h r o u g h  
3 .4 .3 .8 .5 .6  of  t h i s  s p e c i f i c a t i o n  f o r  1 0  hour s  wi thou t  need f o r  
a d j u s t m e n t .  
f a i l  because  of need of ad jus tment  to meet t h e  r e q u i r e m e n t s  of  
p a r a g r a p h s  3 .4 .3 .8 .5  th rough  3 .4 .3 .8 .5 .6  o f  t h i s  s p e c i f i c a t i o n  
r e l a x e d  by a f a c t o r  o f  two. 
be g r e a t e r  t h a n  24  h o u r s  f o r  r e q u i r e m e n t s  of pa rag raphs  3.4.3.8.5 
t h r o u g h  3 . 4 , 3 , 8 , 5 . 6  of t h i s  s p e c i f i c a t i o n .  

~ ' . :3 .4 .3 .8 .5  E l e c t r i c a l  C h a r a c t e r i s t i c s  of  t h e  Output L i n e s .  

No c o n v e r t e r  channe l  s h a l l ,  f o r  a p e r i o d  o f  72  h o u r s ,  

Mean-time between ad jus tmen t  sha l l  

11  

3 .4 .3 .8 .5 .1  Camera Output.-"The Vid icon  camera o u t p u t  sha l l  .. 
work i n t o  a 75  ohm l t n e ,  s h a l l  be t e r m i n a t e d  a t  t h e  i n p u t  o f  a 
waveform moni to r  of 75 ohms, sha l l  g e n e r a t e  a p u l s e  h e i g h t  co r -  
r e s p o n d i n g  to 1 0 0  p e r c e n t  wh i t e  which i s  between 0 . 8 ~  and 1.25V 
as t h e  camera s c a n  views e i t h e r  Charac t ron  symbols o r  s l i h e  l i n e s  
o r  symbols.  11 

"F igure  1, pg. 19 of t h e  r e f e r e n c e d  s p e c i f i c a t i o n  i s  a 
g raph  i n d i c a t i n g  minimum squa re  wave r e sponse  f o r  TV cameras .  
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3 .4 .3 .8 .5 .2  F l i c k e r .  -"During any composi te  dynamic data  and 
s t a t i c  data d i s p l a y  g e n e r a t e d  by a n y , c o n v e r t e r  c h a n n e l  w i t h  t h e  
Vid icon  s c a n n i n g  a t  30 frames p e r  sec.ond, no g i v e n  p u l s e  w i t h i n  t h e  
repea ted  p u l s e  t r a i n  sha l l  vary  by more t h a n  8 p e r c e n t  f rom i t s  
1 0 0  p e r c e n t  white  value!' 

3 . 4 . 3 . 8 . 5 . 3  A f t e r  Image. -"NO p u l s e  c o r r e s p o n d i n g  t o  a symbol 
erased b y  a n  upda te  command word s h a l l  e x h i b i t  more t h a n  1 0 0  m i l l i -  
v o l t s  a f t e r  160 m i l l i s e c o n d s  of  r e c e i p t  o f  t h e  word by t h e  buffer! '  

3 .4 .3 .8 .5 .4  C o n t r a s t .  -"During any s t a t i c  d i s p l a y ,  t h e  RMS 
in t e r - symbol  (background)  p u l s e s  s h a l l  be  more t h a n  4 0  db below 
symbol p u l s e  he igh t  ." 

3 .4 .3 .8 .5 .5  O v e r a l l  R e s o l u t i o n .  -"A t e l e v i s i o n  v i d e o  p u l s e  
c o r r e s p o n d i n g  t o  a Charac t ron  "one" symbol of t h e  smallest s i z e  
d i s p l a y e d  a t  any X-Y p o s i t i o n ,  s h a l l  have f a l l e n  below 1 0  p e r c e n t  
o f  i t s  maximum h e i g h t  when t h e  p u l s e  c o r r e s p o n d i n g  t o  a "one" 
symbol a t  ( X  t A X , )  Y has r i s e n  to 1 0  p e r c e n t  o f  i t s  maximum 
he igh t .  AX s h a l l  be 0.30 p e r c e n t  o f  d i s p l a y  width!' 

3 .4 .3 .8 .5 .6  Scanning  Parameters  o f  t h e  T e l e v i s i o n  Camera 
Outpu t s .  - The s c a n n i n g  parameters o f  t h e  t e l e -  

v i s i o n  camera o u t p u t s  s h a l l  b e  as f o l l o w s :  

Field/frame r a t e :  60130 c p s  w i t h  2:l i n t e r l a c e  

Line  r a t e :  28,350 CPS 

Lines / f rame:  945 

Aspect  r a t i o :  3 u n i t s  o f  he igh t  by 4 u n i t s  of  
w id th  

T h i s  s t a b - i l i t y  r equ i r emen t  .may b e  . es tab l i s 'hed .by  _a separatre, t e s t  
b u t  s h o u l d  be  d e f i n e d  f o r  each  major  u n i t  s i n c e  a n  o v e r a l l  composi te  
t e s t  may i n c l u d e  compensat ing e l e m e n t s  y i e l d i n g  good r e s u l t s  f o r  
a p a r t i c u l a r  t e s t  c o n f i g u r a t i o n  b u t  poor  r e s u l t s  f o r  some o t h e r  
e q u a l l y  o p e r a t i o n a l  composi te .  

3 .4 .4 .3 .3 .6  R e p e a t a b i l i t y  Error. - R e p e a t a b i l i t y  e r r o r  o f  
a s l i d e  i n  t h e  v i e w p o s i t i o n  s h a l l  n o t  exceed  Q.1 p e r c e n t .  R e -  
p e a t a b i l i t y  i s  d e f i n e d  as: the  c a p a b i l i t y  of e n t e r i n g ,  removing,  
and  r e - e n t e r i n g  t h e  same s l i d e  r e p e a t e d l y  i n t o  a p r e c i s i o n  v i ewing  
gate  s o  t ha t  any p o i n t  i n  t h e  d i s p l a y  area o f  t h e  s l i d e  s h a l l  n o t  
be d i sp laced  from i t s  o r i g i n a l  p o s i t i o n .  The p e r c e n t  o f  re- 
p e a t a b i l i t y  error i s  d e f i n e d  as :  t he  r a t i o  o f  t h e  d i s p l a c e m e n t  

1' 
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d i s t a n c e  o f  t h e  p o i n t  f r o m  i t s  o r i g i n a l  p o s i t i o n  t o  t h e  d i s p l a y  
wid th  m u l t i p l i e d  by 1 0 0 ,  o r :  

D i s  lacement  D i s t a n c e X  P e r c e n t  of  r e p e a t a b i l i t y  e r r o r  = DisFlay Width 


